Effects of pulmonary vein ablation on regional atrial vagal innervation and vulnerability to atrial fibrillation in dogs.
Pulmonary vein (PV) isolation has proven to be an effective therapy for atrial fibrillation (AF). However, clinical evidence suggests that suppression of AF after PV isolation could not be fully attributed to the interruption of electrical conduction in and out of the PVs. Furthermore, little is known regarding the effects of ablation around the PVs on the atrial electrophysiological properties. We aimed to study the changes in atrial response to vagal stimulation (VS) after PV ablation (PVA). We studied 11 adult mongrel dogs under general anesthesia. Bilateral cervical sympathovagal trunks were decentralized. Propranolol was given to block sympathetic effects. Multipolar catheters were placed into right atrial appendage (RAA), distal and proximal coronary sinus (CSD, CSP), and left atrial free wall (LAFW). PVA was performed via trans-septal approach. Atrial effective refractory period (AERP) and vulnerability window (VW) of AF were measured with and without VS before and after ablation to isolate the PVs. After ablation, AERP shortening in response to VS significantly decreased in the left atrium (43.64 +/- 21.57 vs 11.82 +/- 9.82 msec, P < 0.001 at LAFW; 50.91 +/- 26.25 vs 11.82 +/- 14.01 msec, P < 0.001 at CSP; 50 +/- 31.94 vs 17.27 +/- 20.54 msec, P < 0.005 at CSD), while the response to VS did not change significantly at RAA (58.18 +/- 28.22 vs 50.91 +/- 22.12 msec, P = 0.245). After ablation, atrial fibrillation VW during VS narrowed (20.63 +/- 11.48 vs 5.63 +/- 8.63 msec, P < 0.03 at LAFW; 26.25 +/- 12.46 vs 5.00 +/- 9.64 msec, P = 0.001 at CSP; 28.75 +/- 18.47 vs 6.88 +/- 7.53 msec, P < 0.02 at CSD, and 33.75 +/- 24.5 vs 16.25 +/- 9.91 msec, P = 0.03 at RAA). Ablation around the PV ostia diminishes left atrial response to VS and decreases the atrial VW. The attenuated vagal response after ablation may contribute to the suppression of AF.